Abstract-In this paper, the construct of task complexity and its significance in grading and sequencing of pedagogic tasks are discussed. Then, mention will be made of different models and criteria for estimating task complexity. After that, the most comprehensive model (Robinson's Triadic Framework or The Cognition hypothesis) will be discussed in great details and the research done in this framework will be outlined. Finally, the role of the Task Complexity in grading and sequencing pedagogical tasks will be touched upon.
speakers, the easier the text will be to process. Following one speaker will be easier than following two, and so on. With respect to the intended listener, they propose that texts, especially' authentic' texts which are not addressed to the listener, may be difficult to process. As far as 'content' is considered, they suggest that specialized vocabulary which is unfamiliar can be a source of difficulty. Finally, by 'support' they mean the provision of visual cues to a listener that facilitates the cognitive load of the listening task. Prabhu (1987) provides the following factors for determining difficulty: 1. Information provided: the amount and type of information handled will affect difficulty 2. Reasoning needed: the number of steps or cognitive operations (e.g. deduction, inference, or calculation) will affect difficulty.
3. Precision needed: difficulty increases with the degree of precision called for. 4 . Familiarity with constraints: learners' knowledge of the world and familiarity with purposes and constraints will affect difficulty.
5. Degree of abstractness: working with concepts is more difficult than working with the names of objects or actions. Anderson and Lynch (1988) identify a range of factors which influence difficulty; -the sequence in which information is presented; -the familiarity of the listener with the topic; -the explicitness of the information contained in the text; -the type of input; -the type and scope of the task to be carried out; -The amount of support provided to the listener. Candlin (1987) proposed a set of criteria by which tasks might be selected and graded. These are: -cognitive load: this concerns the general complexity of the content of the task, including the naturalness of the sequence it may be required to follow; -communicative stress: more stressful tasks are seen as those which involve pressure which comes from the interlocutor, either because he/she is a native speaker or because of superior knowledge or proficiency; -particularity and generalizability: this concerns the clarity of the goal of the task, as well as the norms of interpretation; -process continuity: this derives from the familiarity of the task as well as the learner capacity to relate the task to tasks they are familiar with;
-code complexity and interpretative density: the first concerns the complexity of the linguistic code, while the latter is concerned with the complexity of the operations which need to be carried out on such a code. Skehan (1998a Skehan ( , 1998b has proposed the following criteria for determining task difficulty: 1. Code complexity -linguistic complexity and variety -vocabulary load and variety -redundancy and density 2. Cognitive complexity Cognitive familiarity -familiarity of topic and its predictability -familiarity of discourse genre -familiarity of task Cognitive processing -information processing -amount of 'computation' -clarity and sufficiency of information given -information type 3. Communicative stress -time limits and time pressure -speed of presentation -number of participants -length of texts used -type of response -opportunities to control interaction. Candlin and Nunan (1987) have also suggested that activities can be graded according to the general cognitive demands they make. Their scheme has four levels as follows:
1. Attending and recognizing; the learner's ability to notice what kind of input he or she is being confronted with. 2. Making sense; the learner's ability to make sense of the input as a particular example of language, determining, for example, what particular language it is, how it is organized , how it is classified and patterned.
3. Going beyond the information given; the learner's ability to hypothesize, infer, and make judgments, for example, about the underlying meaning of the test.
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4. Transferring and generalizing; the learner's ability to extrapolate from any particular texts of same type, genre, and purpose, or transferring the information gained from and about a particular text to other texts that may be of other quiet different structure, channel and purpose.
II. TASK COMPLEXITY AND THE COGNITION HYPOTHESIS
As stated earlier, in a series of arguments put forward by Robinson, he proposed the most comprehensive criteria for determining task complexity (Robinson 2001b (Robinson , 2003b (Robinson , 2005a (Robinson , 2007a . It should be mentioned that his criteria, also called Triadic Componential Framework or The cognition Hypothesis, is not free of critique; Kuiken and Vedder (2007) have questioned the validity of the framework as being not empirically researchable and operationally feasible. Unlike Kuiken and Vedder (2007) , the present researcher assumes some authority to this framework and believes that further research is needed to investigate some dimensions of the Cognition Hypothesis. Robinson (2001b) pointed out that the development of theoretically motivated, empirically substantiable, and pedagogically feasible sequencing criteria has long been acknowledged as a major goal of research aimed at operationalizing task-based approaches to syllabus design. To this end, he proposed distinctions between cognitively defined task complexity, learner perceptions of task difficulty, and the interactive conditions under which tasks are performed. Robinson (2001b) strongly argued that Task Complexity is the result of the attentional, memory, reasoning, and other information processing demands imposed by the structure of the task on the language learner. These differences in information processing demands, resulting from design characteristics, are relatively fixed and invariant. Task complexity will aid explain within learner variance when performing any two tasks. It is, also, argued that the cognitively simpler tasks will involve a lower error rate, and/or be completed faster. (P. 29).
The criteria proposed by Robinson (2001b Robinson ( , 2003b Robinson ( , 2005a Robinson ( , 2007a ) are divided into two categories; resource-directing dimensions and resource-dispersing dispersing dimensions. Resource-directing dimensions are those in which the demands on language use made by increases in Task Complexity, and the increased conceptual demands they implicate, can be met by specific aspects of the linguistic system. For example, tasks which differ along the Here-and-Now versus There-and-Then dimension obviously require the learner to distinguish between the temporality of reference (present versus past), and to use distinct deictic expressions (this, that, here, there) to indicate immediately present, versus absent object (See Rahimpour, 1997) .
It is argued that increasing complexity along these dimensions therefore has the potential to direct learners' attentional and memory resources to the way that the L2 structures and code concepts, so leading to interlanguage development (Robinson, 2003b (Robinson, , 2007a (Robinson, , 2007c Robinson and Gilabert 2007) .
In contrast, increasing task complexity along the resource-dispersing dimensions does not direct learners to any specific aspects of language code which can be used to meet the additional task demands (Robinson, 2001b (Robinson, , 2003b (Robinson, , 2005a (Robinson, , 2007a . Taking planning time, or relevant prior knowledge away, or increasing the number of tasks that have to be performed simultaneously, simply disperses intentional resources. Although, increased along these resourcedispersing is important, since it stimulates the processing conditions under which real time language is often used, and practice along them, Robinson (2003b) argues that, facilitates real-time access to an already established and developing repertoire of language, rather than to facilitate new form-function and conceptual mapping in the L2.
In a more recent study, (Robinson, 2007a ) adds +/-perspective taking and makes distinction between three kinds of reasoning: +/-spatial reasoning, +/-causal reasoning, +/-intentional reasoning (see Table . 3). 
+/-FEW ELEMENTS
The Cognition Hypothesis (Robinson 2001a (Robinson , 2001b (Robinson , and 2005a states that identifying few easily distinguished elements within a task is simpler than identifying many similar elements (+/-few elements). It can be claimed that relatively few researches have investigated the +/-few elements of The Cognition Hypothesis (see Robinson 1996) . In an oral interactive task, Robinson (2001b) manipulated the factor +/-few elements. The complex task prompted significantly more lexically varied speech than the simple task but neither structural complexity nor accuracy revealed any significant effects. Fluency decreased in the complex version.
Michel et al., (2007) have operationalized +/-few elements factor of task complexity. They hypothesized that increased cognitive task complexity along the resource-directing factor +/-few elements will have a beneficial effect on the performance of L2 learners in that their speech will be more accurate and linguistically more complex . Fluency, they predicted that, will suffer from increased task complexity.
Michel et al., showed that complex tasks generally yielded a higher accuracy, as measured by the number of errors, omissions and the ratio of repairs to errors, while the percentage of repairs went in the opposite direction in the simple task, i.e., the percentage of repair is lower. They further found that structural complexity decreased, but lexical complexity increased in complex tasks. All of these studies are in direction of the Cognition Hypothesis (Robinson, 2001a) in that complex tasks lead to more accuracy and linguistic complexity at the cost of fluency.
Here-and-Now vs. There-and-Then Rahimpour (1997) operationalized the resource-directing dimension of +/-Here-and-Now as distinction between narratives performed when learners describe a series of event in the present tense while looking at pictures illustrating them (Here-and-Now), versus narratives performed from memory without looking at the pictures, and delivered in the past tense (There-and-Then). He found There-and-Then narratives were more accurate (in error-free T-units), and more dysfluent (Cited in Robinson, 2001b) .
To operatioalize the Here-and-Now, There-and-Then dimension of complexity, Robinson (1995a) studied high beginner to intermediate level L2 learners of English from a variety of L1 backgrounds (Tagalog, Japanese, Korean, and Mandarin) performing narratives in the present tense, while they could view a series of wordless cartoon pictures described a humorous story (the Here-and-Now) versus performing the narratives from memory, after having viewed the picture prompts, in the past tense (the There-and-Then). In terms of task condition, this was a monologic, and so one way, open task. To establish tense, each participant was asked to begin by reading a short prompt describing the setting of the story (written in the present for here-and-Now, and the past for the Here-and-Then) before continuing the narrative in their words. Robinson (1995a) found significantly greater lexical complexity/density (percentages of lexical words per utterance) on the more complex task (p<.5). There was a trend to more fluency on the simple task (in words per utterance, but not pauses per utterance), but differences in complexity (multipropositional utterances, and S-nodes per T-unit) were non-significant.
In a large scale study, Rahimpour (1997) operationalized three levels of complexity by including a narrative in the Here-and-Now, one in the There-and-Then, and one in the Here-and-Now/There-and-Then. Rahimpour hypothesized that the Here-and-now/There-and-Then narrative would be more complex than the other versions of the task. In this large scale study, fluency was measured by calculating the number of words per pause; structural complexity was measured via the number of S-Nodes per T-Unit; lexical complexity by calculating the percentage of lexical words; and accuracy by measuring the number of error-free units and target-like use of articles. Rahimpour's results showed that learners who carried out the most complex versions of the task were significantly less fluent, with no significant differences regarding either structural or lexical complexity, and with significant improvements with regard to error-free units but not target-like use of articles. Gilabert (2007:218) found that increasing complexity along the +/-Here-and-Now variable had positive effects on accuracy as measured by the percentage of self-repairs and the ratio of repaired to unrepaired errors, with no significant effects showing when measured by the number of error-free T-units or the target-like use of articles. Task complexity, as operationalized by There-and-Then; produce more accuracy and linguistic complexity (see Rahimpour 1997 ). Rahimpour (1997) , also, concludes that tasks in There-and-Then condition force learners to produce syntactic mode of language rather than pragmatic one (In Givon, 1989 terms). Prabhu (1987) claims that tasks requiring selective information transmission +reasoning to establish causality, and justification of believes are more complex than tasks requiring non-selective information transmission, without these demands. Robinson (2005b) maintains that tasks which require no causal reasoning to establish event relations, and simple transmission of facts, compared to tasks which require the speaker to justify beliefs, and support interpretations of why events follow each other by giving reasons require expressions such as logical subordinators (so, because, therefore, etc.). In the case of reasoning about other people's intentions and beliefs, use of psychological, cognitive state verbs (e.g., know, believe, suppose, think) is required. Both of these, he argues, introduce complex syntactic complementation (Robinson 2007c ).
+/-No Reasoning Demands
In a one-way, interactive, closed dyadic task, Robinson (2000) has operationalized the +/-reasoning demands dimension of task complexity. In this study, one participant was asked to view a randomly ordered series of pictures showing characters performing different activities, and decide which chronological sequence they should be arranged
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into in order to depict a story, and also tell a partner (who could ask questions) the story that the series of pictures described. The partners were asked to sequence their own randomly ordered series of pictures in the order that corresponded to their partner's story. Reasoning demands were varied from the least and most complex. The simplest version does not require reasoning about the motives, intentions, or other thoughts of people. In contrast, in the most complex version, pictures can only be successfully sequenced if such motives, intentions and thoughts can be inferred (Robinson 2005a ). Following The Cognition Hypothesis, Robinson (2000) hypothesized that there would be more interaction and negotiation on the more complex task, as well as learners would look for more and more help in the input as task demands increased in complexity. This study demonstrated that more complex tasks would lead to more attention to, and incorporation of task relevant input.
Niwa (2000) also studied the effects of task complexity on language production along -/+ reasoning demands of complexity. To this end, she operationalized +dual task, and the -/+ reasoning demands dimensions of task complexity using four picture strips from the Wechsler Adult Intelligence Scale-Revised PA subset. She asked 22 Japanese L1 participants to decide on the sequence, and also tell the story in English. In this study, participants were instructed to tell the story described by the picture sets: there was no interlocutor participation, making it one-way task. Four stories used included the least complex and the most complex, and varied from simple to complex in reasoning demands.
Examining effects of individual differences (IDs) in intelligence, aptitude, and a reading span measure of working memory on accuracy, fluency and complexity, Niwa found that as tasks increase in their complexity, so IDs in cognitive abilities (intelligence, aptitude and working memory) increasingly differentiate performance. For the most complex task, higher working memory capacity and aptitude are associated with less fluency, as learners try to meet the demands of telling the story illustrated by the most complex set of pictures (Niwa, 2000) .
In a more recent study, Robinson (2007c) has operationalized intentional reasoning dimension of task complexity. It was required, in this study, narrative tasks to be performed at three levels of conceptual/communicative complexity making resource-directing demands on L2 oral task performance. One participant decided on the correct sequence for pictures which had to be sequenced to complete a story, and then narrated this story to a participant who had to sequence the pictures in the order the narration he/she heard described. Robinson holds the view that, in this study, identifying the sequence requires successfully inferring and attributing those thoughts, intentions and psychological states to a main character appearing in each picture which cause them to perform a series of activates, with regard to other characters, in a particular picture-sequence order.
To assess the extent to which increasing the complexity of the intentional reasoning demands of the narrative tasks affected the listener's need to interact and negotiate meaning, Robinson (2007c) Plilip et al., (2006) stated that there are a number of different types of planning time. In pre-task or strategic planning, learners have the opportunity to plan before they produce language and carry out the task. In guided planning learners receive detailed instructions about how to plan, for example, by being advised to focus on syntax, lexis, content, or organization. Learners can plan individually or in small groups, pairs, or with a teacher .Likewise, Ellis (2003) makes distinction between online planning and strategic planning. The former examines how the planning that takes place during performance of a task affects production, whereas, strategic planning examines how planning prior to performance influences production. investigated the relationship between pre-task planning and linguistic production in children's ESL classrooms. Philip et el. reported that in terms of interaction, the children's provision of feedback to each other was greater when they did not have anything to plan or when they had a short amount of planning time. In terms of fluency and accuracy, hypothesized that, there were no significant differences according to planning time.
Children's speech was significantly more complex after 5 min of planning, compared to no planning or 2 min planning. To sum up speculated that providing children with planning time did not necessarily result in more learning opportunities for the children, in terms of fluency and accuracy gains. In this study, fluency was measured according to the number of reformulations and false starts per turn. Accuracy was coded in terms of percentage of target-like communication units. Complexity was coded by amount of subordination or coordination, and percentage of words functioning as lexical verbs. Yuan and Ellis (2003) compared the effects of pre-task and online planning on learner performance of a narrative task in a more systematic way. In pre-task planning condition learners were given 10 min to prepare the task and then performed it under time pressure. In the online planning condition, the learners were given no chance to prepare rather
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were allowed to perform the task in their own time. The results indicated that opportunities for online planning aided both accuracy and complexity but at the expense of fluency. Crookes (1989) explored the consequences of giving learners ten minutes planning time prior to their completion of two information-gap tasks. He reported that planners produced language that was more complex and fluent than nonplanners, but no more accurate. He suggested that planners use planning time to complexify the task, hence leading, to a greater amount of subordination but with no greater accuracy with more challenging language used.
Ultimately, Skehan (2003: 396) concludes that "research has shown that giving learners the opportunity to plan before a task is done consistently produces greater complexity of language and greater fluency. These effects are dependable and strong, and imply that if one wants learners to draw upon more advanced language, and if one wants them to use this language with less hesitation and pausing, giving planning time is essential." (P. 396). The contribution of the studies with respect to planning time for the task complexity is the fact that having no planning time prior to the task performance imposes aatentional demands for the learners making their utterances more complex and less fluent (See Ellis, 2005) .
Prior Knowledge As rightly pointed out by Robinson (2001b) , the facilitating effect of prior knowledge on task performance receives support from research outside the field of SLA as well as from within it for its effects on L2 reading and listening comprehension (e.g., Urwin, (1999) .
A considerable body of research in cognitive psychology exists to support the idea that background knowledge (i.e., topic familiarity, domain knowledge) facilitates performance on a variety of cognitive task (Leeser, 2007) . Chang (1999) found that topic familiarity led to significantly greater fluency, but had no effect on accuracy (error rate per T-unit). Skehan (1998a) noted that with regard to task demands, tasks based on familiar information make noticing more likely because unfamiliar information might overload a limited processing capacity and render noticing of certain forms less likely. Moreover, Lee (2007) hypothesized that the processing of a text with a familiar topic would demand less attentional recourses than with a less familiar topic, making more cognitive resources available to form. Robinson (2003a) sums it up that "research reports that greater levels of background knowledge contribute to efficiency of attentional allocation to input during reading, enabling richer textual interpretations, and, in turn, superior memory performance".
Topic familiarity has a demanding effect on the amount of meaning negotiation that occurs during task performance Hazar, 2006, 2007) . In the same vein, in Robinson's (2001b) map task, the participants that were familiar with the simple campus map and unfamiliar with the Tokyo street map and familiarity led the learners to produce more fluent discourse with the campus map task and more complex discourse with the street map task. Rahimpour and Hazar (2007) , also, found that the topic familiarity had positive effects on accuracy and fluency but negatively affects structural complexity. They operationalized fluency as the number of words per minute and accuracy by calculating the percentage of error-free clauses in the total number of clauses. In order to measure complexity, the ratio of lexical to grammatical words was calculated. They further argued that the need to consider topic familiarity as a task feature in syllabus design and material development and necessity of considering this task feature for accomplishing accuracy, complexity, or fluency in oral task production.
Overall then, Lee (2007) suggested that one way to address the attentional imbalance created by the tension between form and meaning during L2 processing might be to employ culturally familiar topics. Lee further contents that familiar topics are able to bridge the reader and the text by providing prior knowledge.
To sum up, the findings for topic familiarity lend support to an input processing model of SLA, as outlined in Van Patten (2004) . This model proposes a series of principles that attempt to account for how L2 learners establish formmeaning connections during comprehension and why learners make some form-meaning connections and not others (VanPatten, 2004:1) .
+/-Single Task By +/-single task, Robinson (2007c) means, tasks requiring only one thing to be done versus those requiring two (dual), or many (multiple) things to be done simultaneously. To investigate this dimension of task complexity, Robinson and Lim (1993) operationalized '+/-single task' using a one-way interactive direction-giving task requiring speakers to give directions from point A to point B on a map to a partner. In the single task condition the route was marked on the map for the speaker, while in the dual task condition the route was not marked, following the thinking that in this latter condition the speaker would have to both think up the route and describe it (two task) compared to simply describing an identified route (one task). Production on the route-not-marked map task was less fluent than on the route-marked task, with no differences for accuracy and complexity.
III. CONCLUSIONS
It is widely accepted that information about the manipulating the complexity of tasks can be used to guide decisionmaking about sequencing in task-based approaches to syllabus construction (Rahimpour, 1997 (Rahimpour, , 1999 Robinson, 2001b Robinson, , 2003b Robinson, , 2005a . Robinson (2001b) and Gilabert (2005) have, also, made a case for basing sequencing decisions in taskbased approaches to syllabus design on distinctions between the cognitive demands of tasks which contribute to their relative complexity. Having demonstrated that the complexity of tasks exert a considerable influence on learner
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production, Robinson (2001b) argued that sequencing tasks on the basis of their cognitive complexity is to be preferred over sequencing decisions based on task difficulty or task conditions.
